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PREFACE 
Technology transfer and innovation are critical issues in the development of effective manufacturing, 
commercial, utility and public service organisations. A competitive and sustainable industrial base 
in the UK that can also meet long term environmental requirements depends, at least in part, on 
effective technology transfer policies. 
The Innovation and Technology Assessment unit (INTA) at Cranfield Institute of Technology has 
been undertaking research into industrial technology transfer and innovation. The programme 
consists of research projects involving either collaboration with specific intermediaries such as 
Regional Technology Centres, major companies such as GEC Traction (now GEC-Alsthom) and ICI 
or groups of small and medium-sized enterprises (SMI%). This programme, started in 1987, has now 
reached the stage at which it can contribute useful insights into technology transfer and policy issues 
at international, national, intermediary and, not least, company levels. This paper presents a review 
of the main conceptual, policy and applied research content of that programme. 
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INTRODUCTION 
The rate of industrial technological innovation in the UK is generally considered to have lagged 
behind that of many other industrialised countries despite the widely held belief internationally that 
the UK is still an effective source of inventions and innovator-y technical ideas. The dependence of 
such innovation on the external acquisition and subsequent exploitation of new technologies by 
industrial organisations has been recognised in government policy towards technology transfer. Less 
thought and research has been focused on the relatively low levels of technological innovation 
actually achieved and of the difficulties of exploitation of new technologies within companies. 
Technology transfer has largely been seen in terms of making adequate provision of technical ideas 
on the assumption that increased exposure to these ideas would in some way result in beneficial 
technical changes in industrial companies. While such provision of technical ideas is a necessary 
part of technology transfer it is only one component of a more complex process. In this paper, 
therefore, emphasis is placed upon the concept of technology transfer as a process and this wider 
view of technology transfer is taken to mean: 
the process of promoting technical innovation through the transfer of ideas, 
knowledge, devices and artefacts from leading edge companies, R&D organisations 
and academic research to more general and effective application in industry and 
commerce. 
This view of technology transfer has been developed as a consequence of observations about the 
limitations and deficiencies of much technology transfer research and practice. In the next section 
the characteristics of technology aansfer mechanisms are briefly discussed as a prelude to a 
summary of their limitations and the development of a “process” approach to technology transfer. 
TECHNOLOGY TRANSFER MECHANISMS 
The emphasis on providing information about and access to technology is apparent in the range of 
technology transfer mechanisms that have developed over the last ten years or so. A substantial 
review of a wide variety of these mechanisms can be found in Dorf (1988). A selection of these are 
discussed below. 
The Regional Technology Centres (RTCs), promoted by the Department of Trade and 
Industry (DTI), function as intermediaries ie links between potential sources of 
technology and potential clients. They are each somewhat different but their central 
function is to provide information about available technologies, usually from some 
sort of data base, to potential customers within a Region. They can respond to 
specific requests, undertake to scan for particular types of technology, provide access 
to specialists and so forth. Their contribution to the technology transfer process is to 
improve access and to facilitate acquisition of known technologies. As will be seen 
later some RTCs are aware of the limitations of this role and are seeking to 
understand how to develop a more interactive approach to the industrial and 
commercial population in their region 
A somewhat different approach can be seen in the functioning of Defence Technology 
Enterprise (DTE). This company was specifically set up to scan within selected UK 
defence research establishments for non-sensitive technologies that might be more 
generally useful to civilian industry. It then sought to license these to a subscriber list 
of customers by providing a data base of technical summaries. The stock of 
technology generally available to industry is thus increased although only the specific 
licensee has access to the potential commercial benefits. DTE resembled the RTCs in 
that it increased access to technology through disseminating information about 
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technological opportunities. The licensing activity was a particular way of providing 
acquisition which was intended to make the enterprise financially self-sufficient. 
Science parks can be seen as an attempt to reduce the problems of access through 
physical proximity and support Embryo companies emerge, based on inventions, 
usually high-tech, originating in universities and, so it is claimed, develop through 
their early stages in a protected environment until ready to stand by themselves. This 
“incubator” model is intended to increase the survival rate of innovatory technology at 
the vulnerable stage where it emerges from the research world. The commonly held 
perception of what science parks actually achieve has been recently challenged in 
“High Tech Fantasies: Science Parks in Society, Science and Space“ (Massey, 
Quintas and Wield, 1992). 
Joint ventures between independent vendors or universities and client organisations 
may both reduce some of the financial risks of innovation and improve the channels 
of transfer. These may take the form of teaching companies, staff exchanges etc with 
or without joint financing. The main contribution to technology transfer is in easing 
technological knowledge into a client organisation. 
It is interesting to note that science parks, and to some extent joint ventures, depend on the 
interactions between a relatively few “knowledgeable” people. Technology transfer is actually being 
enacted by the transfer of knowledge between people rather than by the physical movement of 
equipment. It is also apparent that much effort into technology transfer is concerned with high-tech 
and inventions. In practice for the large majority of small and medium sized organisations, 
particularly in manufacturing, an innovation to them may be well established practice elsewhere. 
For many companies innovation is more a matter of catching up or edging ahead of competitors than 
of radical change. 
LIMITATIONS AND DEFICIENCIES IN TECHNOLOGY TRANSFER MECHANISMS 
The programme of research projects at the Innovation and Technology Assessment unit (INTA) at 
Cranfield Institute of Technology over the last four years suggests that most current technology 
transfer mechanisms exhibit one or more of the following limitations or deficiencies. 
- They fail to recognise adequately the significance of recipient organisations’ needs 
and therefore fail to address service delivery aspects of the technology and knowledge 
transfer process. That is to say that mechanisms tend to emphasise the marketing and 
selling of technology as products to organisations that have explicit needs and 
requests rather than providing a business service that aids the process of diagnosis and 
searching for and matching available technology to implicit needs. 
- The mechanisms tend to offer “technology” primarily in terms of technical and 
economic attributes ie as a product, thus failing to consider the responses of 
organisations and the individuals within them to the opportunities and threats 
generated by technical change and therefore failing to understand the actual, and 
generally more limited, contribution of a candidate technology to competitive 
advantage or effectiveness. 
- They under-estimate the importance of the interactive processes and mechanisms 
between the donor (vendor, intermediary, R&D organisation etc) and the recipient, 
necessary for successful transfer. They fail to recognise that successful transfer 
seldom involves just a simple one-off transaction but is a process or dialogue between 
a variety of actors in the two parties and involves a continuing relationship to the 
point where real benefit accrues to the recipient. 
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- They assume that technical change is a priority as far as the organisations are 
concerned and, even when this is so, that organisations are readily able to diagnose 
their problems in terms of technical change and subsequently to articulate their needs 
in well specified technical terms. The tendency is to assume that organisations have a 
well defined shopping list rather than a set of ill-defined business problems of which 
technical change may only be one. 
The deficiencies outlined above arise because many transfer mechanisms and organisations fail to 
apply a sufficiently “client need” oriented approach. The noticeable characteristic of technology 
transfer in the UK is the preoccupation with: 
- creating new technology; 
- making technology available; 
- increasing information about what is available; 
- the facilitation of transactions between supplier and potential user. 
There is a need to offer a framework which enables the key features of technology transfer to be 
identified in such a way that these limitations can be addressed. 
ACCESSIBILITY, MOBILITY, RECEITIVITY 
Given the above comments it is suggested that technology transfer in the UK has been dominated by 
the two preoccupations of: 
accessibility - the level of technologies available and information about those 
technologies; 
mobility - the ease of obtaining those technologies and the channels (eg 
intermediaries, people) through which technologies are transferred. 
Given the deficiencies noted above and a process view of technology transfer as in the introduction, 
it is argued that technology transfer will only be successful if an organisation has not only the ability 
to acquire but also to the ability to assimilate and apply ideas, knowledge, devices and artefacts 
effectively, Organisations will only respond to a technological opportunity in terms of their own 
perceptions of its benefits and costs and in relation to their own needs and technical, organisational, 
and human resources. 
The process view of technology transfer therefore is also concerned with creating or raising the 
capability for innovation. This requires an organisation and the individuals within it to have the 
capability to: 
B scan for and to recognise the value of ideas, knowledge, devices and artefacts which 
are new to the organisation; 
B  communicate these and to assimilate them within the organisation; 
- apply them for effectiveness or competitive advantage. 
Such a definition also implies that there is a need for: 
- the technical functions (such as product development, R&D, manufacturing, 
engineering, training, and MIS etc) not only to support current business priorities, but 
also to create new opportunities (see Adler et al, 1992); 
- such integrated functions to be part of well designed external and internal networks; 
- the development of employees so that they are capable of comprehending and 
functioning effectively within such activities; 
- the development of managers capable of shaping organisations to achieve these 
objectives. 
An organisation’s overall ability to be aware of, to identify, and to take effective advantage of, 
technology we refer to as receptivity. Other writers have recently described such a notion, 
specifically in the context of R&D, as “absorptive capacity” (Cohen and Levinthal, 1990). 
The ideas of accessibility, mobility and receptivity (AMR) serve as a framework for a process view 
of technology transfer and provide a simple conceptual device which emphasises a client 
organisation’s own view of their needs and problems. Diagnosis of a client’s business problems in 
the language of the client and information about their derived need for technology has to flow back 
to the vendors and intermediaries if technology suppliers or intermediaries are to participate 
effectively. The two way flow of information provides a simple interactive model of technology 
transfer while the receptivity model provides an orientation for investigating an organisation’s 
internally based technology transfer processes. 
However, within such a conceptual framework it would still be possible to interpret such an 
interactive view of technology transfer in a narrow techno-economic fashion and to focus only on the 
initial point of impact of the technical attributes of change. Clearly there is a need to deal with two 
further important limitations to the conventional perception of technology transfer, namely that it is 
techno-centric, and that it implies change only in those parts of the organisation that are immediately 
affected by the technology. 
Information about the technical performance and cost characteristics of a technology are only a 
starting point for understanding the totality of financial and other resource costs and benefits arising 
from technology innovation. Too frequently simple technical performance and financial costs are all 
the information that the vendor or intermediary offers. In practice the optimistic estimates of the 
benefits that technology innovations initially offer are seldom, if ever, achieved. For instance, the 
recipient organisation may need to adapt its procedures, work organisation, training etc in order 
obtain commercial advantage from the technology. Some organisations may be better suited to take 
such an advantage than others. 
The ability to innovate effectively involves not only the individual in formal terms (job function) but 
also the perceptions of the individual about their role and about organisational needs. Adaptive 
behaviour in organisations is also critically dependent on managerial style and organisational culture. 
An organisation evolves as a consequence of the accumulation of decisions and positions taken up by 
individuals and groups on their own behalf and on behalf of the organisation. The fundamentally 
critical role of the individual has seldom been researched in the context of technology transfer in a 
coherent way. 
Understanding the implications of technological innovation from the perspective of organisations 
and individuals as well as from the technical and economic perspective we refer to as a multiple 
perspectives approach ie technical, organisational and personal (Linstone, 1984; Holden, 1992). 
There is also a need to identify the different types of perceptions and impacts within the various 
technical, service and business functions; this we refer to as a multiple constituency approach. The 
use of these two linked approaches needs the application of a wide range of methods and techniques 
and their development and application is an important component of interdisciplinary research into 
technology transfer. 
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TECHNOLOGY TRANSFER RESEARCH AT INTA 
Research Programme 
The research programme on technology transfer and related research on knowledge acquisition and 
on internal knowledge transfer processes in organisations consists of seven completed or current two 
to three year projects (a further two projects are due to start during 1992). Four of these specifically 
address the limitations and deficiencies mentioned earlier. 
One of the first two projects provided the basis for the development of the idea of differentiating 
accessibility, mobility and receptivity as a conceptual device to enable receptivity to be identified as 
an issue for specific research. It was complemented by a project undertaken within a major 
manufacturing company which enabled the researcher to function as a technology transfer agent as 
well as to develop the elements of the multiple constituency, multiple perspectives methods and 
techniques. 
Having developed the AMR framework, made an initial investigation of the individual as a 
knowledge transfer agent and developed an initial insight into receptivity, a current research project 
on receptivity directly focuses on the contribution of the individual to external technology transfer in 
a major chemical company with high levels of internal R&D. It concentrates on the attributes of the 
individuals and the company with respect to their ability to scan for, recognise the value of, and to 
communicate about, ideas, knowledge, artefacts and devices. The fourth project, in collaboration 
with a Regional Technology Centre, tackles receptivity from the point of view of small and medium- 
sized enterprises (SMEs) in the manufacturing sector. It focuses on the difficulties they have in 
diagnosing technology as a relevant business issue and on their ability to articulate needs for 
technology. 
The Development of AMR: the Role of Intermediaries in Technology Transfer 
This research project started in 1987, initially as a collaborative three year project with Defence 
Technology Enterprisel, an organisation set up with the intention of exploiting the supposed 
technological advances of the defence forces and industries in an attempt to increase their value by 
use in UK civilian industry. By enabling specialist technologists (“ferrets”) to scan within specific 
research establishments a wide variety of potentially useful technologies were identified and then 
marketed through a subscriber club or by direct contact with a limited number of potential clients. 
The intention was to develop a commercial intermediary from the profits of licensing. For a number 
of reasons commercial success was less than anticipated. The research project was expanded to 
investigate the way that intermediaries in general, and DTE in particular, interact with potential 
clients. The INTA research mainly focused on two surveys, one on the views of industry about 
innovation and technology transfer mechanisms, including intermediaries (Lefever and Seaton, 
1990)“. The other focused on the activities and objectives of a number of intermediaries. The 
industry survey revealed that: 
- intermediaries were perceived as minor contributors to commercially successful 
technological change. Over 70% of companies needing product or process 
technologies looked to companies in the same market. Conventional sources such as 
research associations and universities were also popular. 
- the main issues in external technology transfer were seen as the provision of technical 
expertise and technical evaluation on behalf of the company. 
- small companies were more aware of external technology as an issue than large 
companies but less technologically competent to evaluate and implement it. 
I Now part of the Defence Research Agency 
2 Larger technology tansfer specialists such as BTG were not included 
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In the survey of intermediaries, all intermediaries emphasised access to technologies but far fewer 
offered technical expertise (although this is changing) and only a third offered post-transfer support. 
The survey suggested that intermediaries can usefully be classified in the following way: 
- the proportion of technologies they offer which are market ready, need limited 
development or need long term development 
- the distribution of their clients by turnover and technological competence 
The initial idea of the accessibility/mobility/receptivity framework arose from the realisation that, in 
service delivery terms, intermediaries were “marketing and selling” but not adequately supporting 
the overall “scan, evaluate and implement” process which companies need to undertake to innovate 
effectively. 
The Development of a Multiple Constituency, Multiple Perspectives Approach: the Role of 
Individuals, Groups and the Organisation in Receptivity 
At the same time as the DTE project, another three year project was initiated with quite a different 
research method. In this case a researcher worked within GEC Traction on a daily basis over a two 
year period on the selection and application of expert systems. The objectives were to: 
- explore the role of an externally based researcher as a mobility channel in the process 
of inward technology transfer; 
- study from the recipients’ point of view the difficulties and processes by which a 
technological innovation is adopted (receptivity); 
- further develop a multiple constituency, multiple perspectives approach. 
The project demonstrated the need for consideration of a potential technology, not only from the 
ostensible technological and first order economic effects, but also from the demands made on 
individuals to respond and adapt individually and within groups and on the organisation to enable 
such changes to occur (Holden, 1991). If the penalties for such change are too high then the 
additional costs to the organisation may well outweigh any of the first order technical and economic 
benefits. (It is these first order benefits which technology push and vendors so readily identify 
without regard to the “costs of change”.) The importance of the role, both formal and informal, of 
the individual in the scanning for technology, negotiation (externally and internally) and 
implementation, formed the focus of a further project focusing which is briefly described below. 
The Development of a Model of Receptivity: Technology Scanning and Inward Technology 
Transfer 
The opportunity arose in 1990 to start a further long term project, this time with ICI Chemicals and 
Polymers. The project concerns technology scanning and evaluation within the inward technology 
transfer process, from external sources and from their own R&D function. The research has two 
main objectives: 
- the further development of a process theory of inward technology transfer in a large 
innovatory company with its own R&D function; 
- the application of these findings to the technology transfer process of Small and 
Medium-sized Enterprises (SMEs). The second part of the work is complemented by 
the fourth project discussed below. 
_- 
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A research framework has been adopted along the following lines: 
- the individual and the organisation (the individual; the individual’s formal and 
informal networks; the organisation); 
- technology sophistication (blue sky, basic, and applied research; development; 
technical services); 
- stages in the inward technology transfer process (awareness; evaluation; adoption; 
utilisation). 
Within this framework the project focuses on the individual and the individual’s formal and informal 
networks outside and inside the company and the contribution that participation in such networks 
makes to awareness and evaluation of applied research and development. (A variety of interactive 
research techniques are being designed to elicit the relevant information.) The individual is viewed 
as a potential scanner and evaluator of technology on behalf of the organisation. 
The extent of the individual’s contribution to commercially successful innovation will depend on: 
- their perception of the objectives and market opportunities of the commercial 
businesses (and how the organisation disseminates such information); 
- their formal and informal networks outside and inside the company and the extent to 
which the organisation recognises and facilitates these; 
- the extent to which the information available is effectively channelled to and from 
commercial management. 
Receptivity in Small and Medium-sized Enterprises (SMEs) 
As has been noted earlier, problem diagnosis - identification of need and articulation in technical 
terms about the contribution of technology (where relevant) - is a particular problem for SMEs, who 
generally lack an internal R&D activity and employees with high levels of technology evaluation 
expertise. A research project, started in 1990, is being undertaken in collaboration with the Eastern 
Region Technology Centre (ERTC) on these issues as a contribution to the evolution of a more 
effective role for such intermediaries. A high proportion of the potential clients for the services of 
ERTC are SMEs. It may be useful for intermediaries to offer a diagnostic and evaluation role with 
SMEs. The research addresses the following questions: 
- What do SMEs perceive as business problems and opportunities and how do they 
articulate their needs? 
- To what extent do they perceive technological change as a contribution to those needs 
and to what extent can technology actually make a contribution to their business? 
- What technology information networks do they have compared to a large corporate 
organisations? 
The early output of this work suggests that many manufacturing SMEs do not articulate their needs 
in terms of technological innovation. They are therefore seldom able to link technological change to 
access to new markets and unable to respond to change in an entrepreneurial way. Further phases of 
the research will explore any difficulties in their ability to articulate their perceptions of market 
opportunities and their technology needs. 
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CONCLUSIONS 
This paper has argued that most initiatives in the UK in the field of technology transfer implicitly 
focus (narrowly) on the accessibility of new ideas and technological innovations and mostly appear 
to be based on a linear model of technology transfer. This paper has attempted to demonstrate the 
need to see technology transfer as an interactive process and has presented a conceptual framework, 
based on accessibility, mobility and receptivity for the clarification and analysis of that interactive 
process. It also outlines the need to view that process from multiple constituency perspectives rather 
than from a single techno-economic rationale. 
The application of these concepts and methods has been illustrated through a number of research 
projects undertaken within an institutional/organisational setting. The findings of these projects will 
be published separately, but we conclude with the following observations: 
- There has been an over-emphasis on levels of technology available and the 
dissemination of information (accessibility) at the expense of consideration of the 
channels by which technology is actually obtained (mobility) and of the ability of 
organisations to relate to and act effectively on this knowledge (receptivity). A 
working definition of receptivity has been given, used and linked to the strategic 
management of technical functions. 
- There is a need in large organisations for a recognition of the importance of 
enhancing its knowledge base by scanning and networking activities. It is also 
necessary to develop the capacity to assimilate and exploit this knowledge by 
developing integrated and well-tuned linkages between the network and the internal 
functions and sub-units. 
- It is necessary to help small companies to disaggregate their perceived business 
problems and to translate the technology relevant aspects into effective statements of 
technology need. Presenting technical information without effective diagnosis and 
support facilities may indeed be counterproductive. 
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